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Anthony brings the scientifi c work to life by including accounts of the people who study and manage invasions, as well as providing examples that are riveting and horrifying in turn, such as the story of a toddler killed in her home by an escaped pet python. When it comes to invasive diseases, Anthony covers some of the major pathogens affecting animals, including humans, and plants. The importance of invasive fungal pathogens cannot be overstated. The chytrid fungal pathogen has devastated amphibians worldwide. The fungal pathogen that causes white-nose syndrome of bats has killed more than 6 million bats in North America. There is the chestnut blight described above, and Dutch elm disease. There are very few elms now, even along the Elm Streets found across North America.
The problems listed above seem individual, but the true impacts are systemic. A new fungal pathogen of snakes may be invasive, or it may have emerged within North America, perhaps via the selection imposed by the massive use of fungicides in agriculture. This last example, like the eucalyptus-fueled fi re in Oakland, highlights that a single introduction, or single invader, is not the cause of most problems, nor is the control of a single invader the solution. The book illustrates clearly that there are many contributing factors -climate change, habitat alteration, and one invader opening the door to other invaders. In sum, humanity's wholesale alterations of the environment are reshaping and homogenizing the entire globe.
Anthony's book is worth the time for readers who are familiar with invasions or new to the topic -for scientists and lay people. I used to teach a course on invasion biology, and this book inspires me to bring that course back. Combining readings from the primary literature with the alternately funny and horrifying stories recounted by Anthony would make for a lively class. What got you into biology? As much as I love the outdoors, I wasn't a young naturalist; I was much more interested in building things, exploding things, or launching things into the air. When I was later drawn to biology, it was in the guise of biochemistry, which (as presented in my undergraduate courses) seemed to hit the sweet spot between experimental precision and real-world impact. A scheduling confl ict in my last semester, however, converted me into a molecular genetics major -a bureaucratic consequence that I've been grateful for ever since. As a PhD student, I became fascinated by the form and patterns that emerge through the processes of development, and I studied axis formation in nematodes. It was an exciting time to be working with Caenorhabditis elegans and taking advantage of unique imaging, genetic and genomic resources. But the invariant development of these animals began to bother me. Was there no room for outside infl uences, or the correction of mistakes?
What got you into your current fi eld, and what keeps you there? This interest in resilience and plasticity, and in thinking about development as a process that interfaces with the environment, naturally led me to study plants. What I love about my lab's chosen focus -development of the epidermal valves called stomata -is that there is so much to explore both in the journey and at the endpoint. Stomatal development distills all the great themes in biology -cell fate, polarity, communication -and there are great experimental and modeling tools to address these themes. At the same time, the lineage's ultimate products, stomatal guard cells, are among the most infl uential cells on the planet. The collective activity of billions of stomata taking in atmospheric CO 2 and exhaling water vapor and oxygen drives global climate cycles. As carbohydrate-eating and oxygenbreathing humans, we are utterly dependent on stomata.
When I began my research program, the genetics of stomata development were relatively unexplored, but my group could tap into a long and rich history of taxonomy, ecology, and physiology studies. Even better, we get to create new and integrated studies by collaborating with people who are investigating stomata at many spatial Current Biology 28, R803-R825, August 6, 2018 R811 and temporal scales. We focus on the molecules and the mechanisms that make and pattern stomata in a few extant species, but others investigate how these core genetic and developmental components have been modifi ed across species and across millennia, and some groups use the extended phenotypes created by the manipulation of these genes to improve global photosynthesis models or generate 'future climate'-adapted crops.
What is the best advice you've been given? I'm going to reroute this question toward a discussion of mentors and mentoring, something that STEM fi elds have been reckoning with recently. Like most people of my generation, my own mentoring was haphazard; I learned positive and negative behaviors by observing others, rarely by making conscience decisions about mentorship. I was in the labs of three wildly different research advisors, and I'll refer to them as the blue blood, the cowboy and the gentleman. From the blue blood, I learned to ask big questions, from the cowboy, how to combat perfectionist tendencies and get stuff done, and, from the gentleman, the power of being a good citizen. What these three had in common was that they were quite established and mostly left me to my own schedule and ambitions. When I started my own group, I realized that I had never seriously considered how to be a mentor, and I was terrifi ed. Fortuitously, I established my group in the same year that our department, concerned about recent tenure denials, tasked junior people with fi nding senior colleagues to serve as their mentors. While this mechanism for creating mentorship relationships wasn't ideal, the outcome (being mentored by cell biologist James Nelson) was the best I could have ever hoped for in terms of both my own advancement and that of my students and postdocs. I admired James Nelson's rigorous and creative science, and his students seemed really happy. What I learned from him was the power in setting up incredibly high standards and goals and convincing mentees that you were confi dent they'd reach them, and then allowing them to fi nd their own path, saving your input (ideas, wisdom and experience) for the occasional course correction. He also actively checked in and initiated meetings, and this helped to mitigate my fears that I was taking up his valuable time. While I have a long way to go to reach James's level of science, I do bring his approaches, mixed in with a little of my mom's advice to know and care enough about people to fi gure out what motivates, frustrates and scares them, to mentoring my own group.
What was your best day in science?
Student organizers of a workshop at the University of British Columbia asked this recently, and it prompted quite some introspection. What makes a day great? As an active scientist, I hope that the best day lies in the future! But, historically, it was the day that (then) postdoc Juan Dong called me over to the microscope to show me her fl uorescent protein reporter. It appeared as a crescent at the edge of stomatal precursor cells, and, when the cells divided, it was inherited by only one daughter. This behavior is a hallmark of 'polarity proteins' in animals, but it had never been described in plant cells. As Juan and I watched the movements of this protein (BASL) during asymmetric cell divisions, we knew we had an entry into a whole new fi eld, and that BASL, as a novel, plant-specifi c protein, was going to tell us something about polarity and asymmetric division that we couldn't learn from animals. Not inconsequentially, it was also a discovery that enabled Juan to launch her own independent career. Ten years later, Juan is tenured and leading a successful lab at the Waksman Institute, and BASL is still enticing us with its mysteries.
Who do you admire in science? I'm fi nding myself admiring the newest generation of scientists; their world goes far beyond the research/teach/ get grants/publish paradigm, and they are approaching these demands creatively. Junior PIs are using social media to educate, provoke change and support each other. I see my own students and postdocs creating resources to make their own work accessible to a wider audience, and extending this to cover more than their own work. I still get a little thrill each time I see a Kahn Academy biology diagram and recognize PhD student Emily Abrash's handwriting on it.
Do recent shifts in the political climate affect the way you do or think about science? There's a deep schism with regard to science today. Interest in science and technology has never been greater, but this is countered with a rampant mistrust of scientists, scientifi c approaches and technological solutions -and this mistrust comes from both right and left sides of the political spectrum. We need to fi nd new ways of engaging people in the logical thinking and problem-solving nature of science, regardless of whether they will become scientists.
When I'm optimistic, I'm inspired by astronomers and ecologists who have made great use of crowdsourcing to obtain data from many vantage points and, in doing so, have amassed broad public support because the people involved have considered themselves to be an integral part of the scientifi c process. Manu Prakash's very low-cost ($1) microscopes enable millions of people to explore the microcosmos, and he has also created an online community for people to share their discoveries (http://microcosmos.foldscope.com/). It's been rewarding for me to put together online plant biology lectures for the iBiology.org initiative and to get emails from students and teachers in rural districts asking how to do their own plant experiments. When I am pessimistic, I think about the fundamental changes that we need to make in our country's priorities and investments in the public good to even begin to engage in citizen science.
